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SECTION 1
PURPOSE AND TEST PROCEDURE

This frontal barrier test is part of the Composite FY-83 Vehicle
Barrier Impact Testing program, sponsored by the National Highway Traffic
Safety Administration (NHTSA) under Contract DTNH22-82-C-01140. The purpose
of this test was to obtain vehicle crashworthiness, occupant restraint perform-
ance, and indicant standards enforcement data for impact speeds in excess of the

current FMVSS requirements.

The test was performed in accordance with the Office of Automobile
Ratings Laboratory Procedure No. IP-212-02 dated April 4, 1980. Indicant test
data for FMVSS 212, "Windsheild Mounting;" FMVSS 219, "Windsheild Zone Intru-
sion;" and FMVSS 301-75, "Fuel System Integrity," as well as occupant perform-

ance data for a nominally 35 mph impact is provided herein.
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SECTION 2

SUMMARY OF TEST NUMBER CDO104

A load cell barrier consisting of 36 load cells (Figure 6 ) was
impacted by a 1983 Chevrolet Caprice Classic at a velocity of 35.33 mph. The
test was performed at the Calspan Corporation, Advanced Technology Center on
January 20, 1983. Pre- and post-test photographs of the vehicle and occupants

can be found in Appendix A. Table 1 presents pertinent crash test information.

Two Part 572, 50th percentile male Anthropomorphic Test Devices (ATDs)
were placed in the 1983 Chevrolet Caprice Classic in the driver and right front
passenger seating positions, according to dummy placement procedures specified

in Laboratory Procedures for Vehicle Assessment IP-212-02.

The occupant dummies were instrumented with head and chest triaxial
accelerometers and femur load cells. Load cells were also placed on the lap
and shoulder belts to measure dummy torso and lap loading. The driver ATD
(Serial No. 1019) had been used in a previous test (CDO301). The FMVSS Injury
Criteria Values were not exceeded in that test. The right front passenger ATD
(Serial No. 1020) had been certified prior to this test; verification details
along with instrumentation calibration data are found in Appendix C of this

report.

The crash test was recorded by one real time camera and 12 high-speed
cameras. Camera locations and other pertinent camera information are found in

Section 4 of this report.
The 69 channels of data were recorded on six 14-channel FM tape

recorders. Appendix B contains the vehicle, load cell barrier and dummy

response data traces. The Injury Criteria Values are presented in Table 10.
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GENERAL COMMENTS

The 1983 Chevrolet Caprice Classic, 4-door sedan was equipped with
a 3.8 Liter, V6 engine, three speed automatic transmission, power brakes,
power steering and air conditioner. The total test weight with two 50th per-

centile male dummies, instrumentation and two on-board cameras was 4120 pounds.

The 1983 Chevrolet Caprice Classic which was involved in a frontal
load cell barrier crash at a velocity of 35.33 mph appeared to comply with
FMVSS Nos. 212 - Windshield Mounting; 219 - Windshield Intrusion; and
301-75 - Fuel System Integrity. There was 100 percent windshield retention,
no intrusion into the protected or unprotected zone of the windshield and

no fuel leakage after impact or any phase of the rollover test.

The vehicle sustained 28.4 inches of static crush and approximately
32 inches of dynamic crush. Maximum firewall intrusion into the occupant
compartment was 8 inches. The maximum load cell barrier force measured by
the 36 load cells was 105,000 pounds at 20 milliseconds. A second force

peak of 104,000 pounds was recorded at 57.5 milliseconds.

At impact the windshield cracked on the driver's side lower cormer.

A1l other glazing remained intact. Both front doors were operable after impact.

The driver's head struck the upper steering wheel and center hub.
The femurs contacted the underside of the dash panel. The driver satisfied
all FMVSS 208 - Injury Criteria with a HIC of 881.9, maximum chest deceler-
ation over 3 milliseconds of 41.7 g's, and femur loads of 650 and 675 pounds.
Belt spoolout as measured by the transducer and film analysis was 2.25 inches
and belt stretch was .325 inches per foot as measured between the retractor and

and "D" ring.

The right front passenger head struck the dash panel and thus did,
not meet the FMVSS 208 - Head Injury Criteria (HIC of 1083.6).
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The remaining criteria were satisfactory as indicated by a maximum chest de-
celeration over 3 milliseconds of 47.1 g's, and femur loads of $44 and 600
pounds. Belt spoolout measured by the transducer was 2.5 inches and film
analysis indicated 2.3 inches. Belt stretch was .44 inches per foot as

measured between the retractor and "D" ring.
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Table 1

CRASH TEST SUMMARY

FY 83 New Car Assessment Program

TEST NO. _CDOlo4 PROJECT: FMVSS No. 208/212/219/301-75
DATE: 1/20/83 TIME: 1405 TEMP: 25°F
VEHICLE 1983 Chevrolet Caprice Classic
TEST WEIGHT (1bs) 4120
IMPACT ANGLE (deg)* 0
IMPACT VELOCITY (mph)** 35.33
MAX. CRUSH (in) STATIC 28.4
MAX. INTRUSION (in) 8.0
DUMMIES
TYPE Hybrid II, Part 572 Hybrid II, Part 572
LOCATION LF (1) - Ser. 1019 RF (2), Ser. 1020
Production 3-Point Production 3 point
RESTRAINT Belt System Belt System
NUMBER OF DATA CHANNELS 69
NUMBER OF HIGH SPEED CAMERAS 12 + 1 Real Time Camera

*With respect to tow track Centerline

**Speed trap measurement (+ .05% accuracy)
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Table 2

GENERAL TEST AND VEHICLE PARAMETER DATA

TEST VEHICLE INFORMATION

Chevrolet
Make/Model Caprice Classic Body Style 4-Door Sedan
Model Year 1983 NHTSA No. CDO104 Color _ Silver
Engine Data: _ 6 cylinders, _ 3.8L cubic inches
Transmission Data: __3 speed, ( ) manual (X) automatic

Date Rec'd 1-10-83 Air Cond. X . Pw. Str. X Pw. Brks. X

Dealer's Name & Address Roger Holler Winter Park, Fla.
Odometer Reading 01978

DATA _FROM CERTIFICATION LABEL ON LEFT DOOR REAR FACE OR "B" PQOST

Vehicle Manufactured by: General Motors of Canada
Date of Manufacture 9-82 VIN 2G1ANG994D1117500
GYRW 4795  1bs., GAWR: front 2251 1bs., rear 2544 1bs.

DATA_FROM "RECOMMENDED TIRE PRESSURE" LABEL ON DOOR, POST, GLOVE BOX, ETC.

Vehicle Load (up to capacity): front 35 psi

rear 35 psi
Recommended Tire Size P205/75R1S | oad RangelBA B C D
Recommended Cold Tire Pressure: front 35 psi, rear 35 psi
Tires on Vehicle P205/75R15
Is Spare Tire a "Space Saver?" X _yes __ no

Is Spare Tire Standard Equipment? X yes  no
Vehicle Capacity: Types of Seats: X bench, __ bucket, ___split bench
Number of Occupants (Designated Seating Capacity): 3 front
3 rear
6  TOTAL
Cargo Load: 200 ps,
TOTAL = 1100 1ps,
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Table 2

GENERAL TEST AND VEHICLE PARAMETER DATA (cont'd)

WEIGHT OF TEST VEHICLE AS RECEIVED FROM DEALER (WITH MAXIMUM FLUIDS) = UDW

Right Front = 1000 1bs. Right Rear =
Left Front = 950 1bs. Left Rear

TOTAL FRONT WEIGHT =
TOTAL REAR WEIGHT =

TOTAL DELIVERY WEIGHT = _ 3600 1bs.

CALCULATION

FOR_TARGET TEST WEIGHT

RCLW =
UDW =
VCW =
DSC =
RCLW =
Target
Target

Rated Cargo and Luggage Weight

Unloaded Delivered Weight (__ 3600
Vehicle Capacity Weight (1100

Designated Seating Capacity (6 )
VCW - 150 (DSC) = 200 1bs.

1
1

830 1bs.
820 1bs.

1950 1bs. (_54.2 % of Total Vehicle Weight)
1650 1bs. (_48.8 % of Total Vehicle Weight)

bs.)
bs.)

Test Weight = UDW + RCLW + (2 dummies X 164 1bs./dummy)

Test Weight = 4128 1bs.

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND

192PQUNDS CARGO

Right Front
Left Front
TOTAL FRONT WEIGHT
TOTAL REAR WEIGHT
TOTAL TEST WEIGHT

1050 1bs. Left Rear

4120 1bs.

1050  1bs. Right Rear

2100  1bs, ( 51.0¢%

2020  1bs. (_49-0% of Total Vehicle Weight)

1010 1bs.
1010 1ps,

of Total Vehicle Weight)

Weight of ballast secured in vehicle trunk area = 0 1bs.

VEHICLE ATTITUDE (all dimensions in inches)

Delivered Attitude: RF 28.5 LF
Test Attitude: RF 28.0 LF
Remarks: Wheel Base = 115.9

25.0 RR 28.7 LR 28.7

28.1

RR 27.2 LR 27.2

Vehicle c/g tested 56.8 inches rearward of front wheel C/L.

2-6
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Table 2°

GENERAL TEST AND VEHICLE PARAMETER DATA (cont'd)

POST-IMPACT DATA

Type of Test Frontal Barrier Impact Angle 0 °
1 t

Date of Test 3/720/8% mpac Time of Test 1405

Ambient Temperature 25 °F at impact area

Temperature in Occupant Compartment 71 °f

Windshield Molding Temperature 33 of

Required Impact Velocity Range: 34.5  to 35.5  mph

Impact Velocity: primary = 35.33  mph, secondary 35.33 mph

VEHICLE REBOUND AND CRUSH (inches)

Vehicle Length: Pre-test = R __ 207.2 ¢ 211.6 L __207.2
Post-test R 182.,2 E 183.2 L 183.2
Crush R 25.0 E 28.4 L 24.0

Distance from front of test vehicle to point of impact:

R 35.2 c/L 35.6 L 36.0

VISIBLE DUMMY CONTACT POINTS

Driver Passenger
Head S/W Rim and Hub Dash Panel -
Chest
Abdomen
Left Knee Dash Panel Dash Pane]l
Right Knee Dash Panel Dash Panel

Front Rear

Left Right Left Right

Door Opening  Operable Operable Operable Operable
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Table 2

GENERAL TEST AND VEHICLE PARAMETER DATA (cont'd)

Front Rear
Seat Movement Left Right Left Right
Seat Back Failure None None

-Seat Shift (in.) 5 inch Forward None

Glazing Damage

Backlight/Windshield Windshield has stress crack on the driver side.

Other notable impact effects:
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SECTION 3

SUMMARY OF RESULTS OF FMVSS NOS. 212, 219, AND 301-75

e Summary of FMVSS 212, 219, and 301 Data

e Post-Impact Data for FMVSS Nos. 212, 219, and 301-75
e Windshield Retention, FMVSS No. 212 Data

e Protected Zone for FMVSS No. 219

. Windshield Zone Intrusion, FMVSS No. 219 Data

® Fuel System Integrity, FMVSS No. 301-75 Data

B e
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Table 3
SUMMARY OF FMVSS 212, 219  AND 301 DATA

PRE-IMPACT DATA

Make/Model: 1983 Chevrolet Caprice Classic
Body Style: 4-door Model Year: 1983
NHTSA No.: CD0104 Color: Silver

DATA FROM CERTIFICATION LABEL

Vehicle Manufacturer: General Motors Corporation
Date of Manufacture: 9/82 VIN: 2G1AN6994D1117500
GVWR: 4795 1bs., GAWR: Front 2251 lbs., Rear 2544 1bs,

POST-IMPACT DATA

Type of Test: Frontal Load Cell Barrier Impact

Date of Test: 1/20/83 Time: 1405 Temp. : 25 °F
Required Impact Velocity Range: 34.5 to 35.5 mph

Impact Velocity: Primary = 35.33 mph, Secondary = 35.33  mph
Test Weight 4120  1bs., Static Crush  25.8 AVG in. , Rebound __EE;6in.

FUEL SYSTEM DATA

Test Fluid Type: Red Stoddard Solvent #2 , Spec. Grav.: 0.764
Kinematic Viscosity 0.96 Centistokes

EPA Capacity* 25 gal.

Test Volume 23.25 gal. (93% of EPA Capacity)

Fuel System Capacity (data from Owner's Manual) 25 gal.
Electric Fuel Pump? __ yes X no, Fuel Injection? __Yyes X no

Does electric fuel pump operate with ignition switch '"on" and the engine
not operating? yes X no

Test vehicle fuel tank filled to 93% of "usable' iSRS capacity
with Stoddard Solvent and with electric fuel pump operating (if it will

operate without engine operation) until start of static roll.

*with entire fuel system filled from fuel tank through carburetor bowl.
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SUMMARY OF FMVSS 212, 219, AND 301 DATA (cont'd)

Details of fuel system: Engine operated fuel pu i

aft of the rear axle and held in place by two tank straps. The fuel tube is

at the rear center of the vehicle and sealed by a screw-type cap which 'is con-

cealed by the hinged license plate door.
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Table 4

POST-IMPACT DATA - FMVSS NOS. 212, 219, AND 301-75

DATA SHEET

TYPE OF TEST X Frontal (0°) Impact

Oblique (___ °) Impact on Left (Driver's) Side
Right Side
Lateral or Side Impact on » Left (Driver's) Side
Right Side
Rear Impact
DATE OF TEST _ 1/20/83 TIME _ 1405 TEMP 25 °F
VEHICLE NHTSA NO. _CDO104 ' VIN  2G1AN6994D1117500
REQUIRED VEHICLE VELOCITY RANGE  34.5 to 35.5 mph
IMPACT VELOCITY (traps within 5 feet of impact event)
Trap No. T = 35.33 mph Trap No. 2 = 35.33  mph
Distance from the vehicle's front bumper to the barrier face entering
the vehicle velocity measurement device = 58
exiting the vehicle velocity measurement device = 18

VEHICLE STATIC CRUSH (for frontal and rear impacts only)

Driver's Side = 24.0 in Passenger's Side = 25.0 in
C/L = 28.4 in. Average = 25.8 in.

Crush Details:

VEHICLE STATIC CRUSH (for side impacts only)
Amount of Crush = - inches on - side
Crush Details:

VEHICLE REBOUND (from rigid barrier only)

Driver's Side = 36.0 in Passenger's Side = 35.2  in
C/L= 35.6 in, Average = 35.6 in.
REMARKS
3.4 7103-V-3



Details of windshield mounting (method of retention, type of trim, etc.):

Windshield is bonded in place and has a one inch chrome strip along the

top and sides.

Windshield Periphery
Pre-Test Post-Test Retention %
Right Side 86.25 86.25 100%
Left Side 86.25 86.25 100%
TOTAL 172.5 172.5 100%

The standard requires that Post-Test be a minimum of 75 percent of the
Pre-Test total periphery measurement for vehicle not equipped with occupant
passive restraints and 50 percent for each side of the windshield for
vehicles which are equipped with occupant passive restraints.

AREA OF RETENTION FAILURE

FRONT VIEW

Figure 1 _WINDSHIELD RETENTION, FMVSS NO. 212 DATA
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}-(f 51.5 ——

12.7"

26.5"

Lower edge of protected zonev ---jﬁ-

68" 3-4

FRONT VIEW OF WINDSHIELD

f

Provide all dimensions necessary to reproduce the protected zone.
Method of adhering styrofoam to the windshield:

Silicone rubber sealant adhesive was applied to windshield surface

and to back side of styrofoam. The stryofoam was then clamped in

place until dry.

Figure 2 PROTECTED ZONE
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X “zr[;;er edge of "Protected Zone"

Zero Point (0,0)

FRONT VIEW

With the zero coordinate for the X-Y grid located at the lower right corner
(passenger side) of the windshield, record the following positions:

(1) The area that the "Protected Zone" template was penetrated more than
.25 inches by a vehicle component other than one which is normally in
contact with the windshield.

Coordinates
X Y

None

(2) The area beneath the "Protected Zone" that the inner surface of the
windshield was penetrated by a vehicle component.

Coordinates
X Y

None

(3) Record any windshield retention clips or brackets used to insure that
the windshield would not disengage from the body.

Figure 3 WINDSHIELD ZONE INTRUSION, FMVSS 219 DATA
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Table 5

| "FUEL SYSTEM INTEGRITY'" POST-IMPACT TEST DATA
FMVSS No. 301-75

TEST VEHICLE NHTSA NO. _CDO104 ‘ Test Date 1/20/83

Vehicle Manufacture/Make/Model 1983 Chevrolet Caprice Classic

Test vehicle fuel tank filled to 90-91% of capacity with Stoddard Solvent and
with electric fuel pump operating (if it will operate without engine
operation). Part 572 test dummies located at each front designated seating
position.
TEST VEHICLE IMPACT TYPE

__X__ Frontal (35 mph)

Oblique (30 mph) with °® barrier face first contacting
driver passenger side

Rear Moving Barrier (35 mph)
Lateral Moving Barrier (20 mph)

FUEL SPILLAGE MEASUREMENT

Actual Max. Allow.
From impact until vehicle 1 oz
motion ceases 0
For 5 min. period after
vehicle motion ceases 0 5 0z
For next 25 min. 0 1 0z/1 min
SOLVENT SPILLAGE DETAILS
None
3-8 4 7103-V-3



VEHICLE NHTSA ID NO. _ CD0104

Table 6
FMVSS NO. 301-75 STATIC ROLLOVER DATA SHEET

TEST PHASE

Fuel Filler
Cap Location o,

If side Fi11%.:
rotate to filler, ¢
cap is down.

DETERMINATION OF SOLVENT COLLECTION TIME PERIOD

Rollover Fixture 90° Rotation Time = 2 minutes 49  seconds
(Spec. Range = 1 to 3 min.)
FMVSS 301-75 Position Hold Time = 5 minutes 00 seconds

TOTAL = 8 minutes 49 seconds
Next Whole Minute Interval

7 minutes

FMVSS 301-75 REQUIREMENTS
Time Period

First 5 min. from onset of rotation {6th min. | 7th min. { 8th min. if reqd.

Maximum Allowable Solvent Spillage

5 ounces 1 ounce | 1 ounce 1 ounce

ACTUAL TEST VEHICLE SOLVENT SPILLAGE

0 0 0 0

NOTE: Record spillage for whole minute intervals only as determined above.

SOLVENT SPILLAGE LOCATION(S)

None
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VEHICLE NHTSA ID NO. CD0104

Table 6 (cont'd)
FMVSS NO. 301-75 STATIC ROLLOVER DATA SHEET

TEST PHASE

DETERMINATION OF SOLVENT COLLECTION TIME PERIOD
Rollover Fixture 90° Rotation Time = 2 minutes 50 seconds
(Spec. Range = 1 to 3 min.)
FMVSS 301-75 Position Hold Time = 5 minutes 00 seconds
TOTAL = 7 minutes 50 seconds
Next Whole Minute Interval = 8 minutes
FMVSS 301-75 REQUIREMENTS
Time Period
First 5 min. from onset of rotation | 6th min. | 7th min, | 8th min, if reqd.
Maximum Allowable Solvent Spillage
5 ounces 1 ounce | 1 ounce 1 ounce
ACTUAL TEST VEHICLE SOLVENT SPILLAGE
0 0 0 0

NOTE: Record spillage for whole minute intervals only as determined above.

SOLVENT SPILLAGE LOCATION(S)

None
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- VEHICLE NHTSA ID NO. _cD0104

Table 6 (cont'd)
FMVSS NO. 301-75 STATIC ROLLOVER DATA SHEET

TEST PHASE

o) f o

DETERMINATION OF SQLVENT COLLECTION TIME PERIOD
2 minutes 56 seconds

Rollover Fixture 90° Rotation Time
(Spec. Range = 1 to 3 min.)

FMYSS 301-75 Position Hold Time 5 minutes QQ_ seconds
TOTAL = 7 minutes 56 seconds
8 minutes

Next Whole Minute Interval

FMVSS 301-75 REQUIREMENTS
Time Period

First 5 min. from onset of rotation| 6th min. | 7th min. | 8th min. if reqd.

Maximum Allowable Solvent Spillage

5 ounces 1 ounce 1 ounce 1 ounce

ACTUAL TEST VEHICLE SOLVENT SPILLAGE

0 0 0 0

NOTE: Record spillage for whole minute intervals only as determined above.

SOLVENT SPILLAGE LOCATION(S)

None
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VEHICLE NHTSA ID NO. CP0104
' Table 6 (cont'd)
FMVSS NO. 301-75 STATIC ROLLOVER DATA SHEET

TEST PHASE

DETERMINATION OF SOLVENT COLLECTION TIME PERIOD

Rollover Fixture 90° Rotation Time = 7 minutes 59 seconds
(Spec. Range = 1 to 3 min.)
FMVSS 301-75 Position Hold Time = 5 minutes 00  seconds

TOTAL = 7 minutes 59 seconds
Next Whole Minute Interval

[}
e

minutes

FMVSS 301-75 REQUIREMENTS
Time Period

First 5 min. from onset of rotation| 6th min. | 7th min. 18th min. if reqd.

Maximum Allowable Solvent Spililage

5 ounces 1 ounce |1 ounce 1 ounce

ACTUAL TEST VEHICLE SOLVENT SPILLAGE

0 0 0 0

NOTE: Record spillage for whole minute intervals only as determined above.

SOLVENT SPILLAGE LOCATION(S)

None
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SECTION 4

OCCUPANT AND VEHICLE INFORMATION
(OMI AND AID DATA)

Vehicle Measurements

Vehicle Accelerometer Locations

Load Cell Barrier-Load Cells Locations
AID Data Summary

Camera Positions and Locations

Owner's Manual Seat Belt Instructions
Dummy In-Vehicle Positioning

Dummy Injury Criteria Values
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Length of
Engine Block

\

“2 To Edge of Door
N\ (Even number for
right side and
Qdd number fgr

left side)

13 ‘ ‘\

Z NN

I 2 —To Trailing Edge
xm,ﬂ.‘.\\{ Behind Door

‘\@_ (Right/Left Side)

N To Leading Edge
\\Qﬁ in Front of Door
(Right/Left Side)

. Bt of REAR DATUM REFERENCE
’ : - 9 om o AT CENTER OF REAR
! e — A, Post BUMPER

(Right/Left side)

To Strg. Column To Firewall (Right/Left Side)

Figure 4 PRE- AND POST-TEST MEASUREMENT POINTS
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Front Seat Rear Seat
Crossbeam Crossbeam

l "B" Post l “C" Post

R e E—

o .

s

S

N e S )
i |

> a1

/ A
ACCELEROMETER|  ACCELEROMETER LOCATION DIRLLTION
NUMBER Xy {2z

1 Front Seat Crossmember X

2 Vehicle C.G. X

3 Rear Seat Crossmember X

4 Top of Engine X

5 Bottom of Engine X

6 Right Front Brake Caliper X 1
7 Left Front Brake Caliper X

*The accelerometer pack number can be correlated with the vehicle response
data traces found in Appendix B,

Figure 5 VEHICLE ACCELEROMETER LOCATIONS
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Table 8
ACCIDENT INVESTIGATION DIVISION

Data Summary

Test No. cDo104
Date 1/20/82

Vehicle No. 1

Impact Description Frontal-Load Cell Barrier
Make 1983 Chevrolet Caprice Classic
Model 4-Door Sedan
Year 1983
Size Category Full Size
Test Weight 4120
Wheelbase 115.9
Front Overhang 40.5
Overall Width 75.2
Accelerometer Location 56.8 inches rearward of front wheel C/L
Calibration Procedure Shaker Table least squares
Accelerometer Linearity + 0.75%
Integration Algorithm Hybrid Simpson - Newton 3/8
Impact Speed 35.33
Time of Separation 232 ms
Velocity Change -37.45
coc 12FDEW3
Damage Length L: 71"
Crush Dimensions Cl: 23.75
C2: 25.25
C3: 27.5
C4: 27.25
C5: 26.25
Cs: 24.85
Midpoint of Damage D: 0

*Rear seat crossmember accelerometer was used instead of the c.g. accelerometer,

C.G. data were contaminated. Rear seat crossmember accelerometer was located
128 inches rearward of front bumper.

4-6 7103-V-3




Page 3

National Accident Sampling System — Continuous Sampling Subsystem: Vehicle Data

FIELD

MEASUREMENTS

1-§5 D owny

198> Cines, Coparce Clazsie

—DOT _ TesT  FMYSS 212,219,%0

-

Corner shift: Al

Complete When Applicable
WUID = a q \ (oY)
End Damage Side Damage
Undeformed end width __ 74" _ BI X1

Bowing constant

A2
End shift at frame (CDC)
(check one) _ . Ay’ X1+ X2
< 4 inches Ve SherT >4 2
> 4 inches -

X2 _

Note: Measure C1 to C6 from Driver to Passenger s
Rear to Front in Side impacts.

ide in Front or Rear impacts—

12 + 20(upetsr

* 32 roew3

Specific Direct Damage
Impact Plane* of Width** Max % Field C| C2 C3 C4 Cs C6 D
Number | C-Measurements | (cpe) Crush L**
% * I ] L4 ]
Daee. | B T 28.4 | 71'|28,5|271.9828.25]28.5 | 2075 | 79.¢| ©
Clee /
Spac e 925| 25,25 2§ | 2.5 | .7
&“M “
Bctval CrusH Tl 12398 2s.24 22.57| 2135 | 26. 29 24.95]  ©

*ldentify the plane at which the C-measurements are taken (e.g., at bumper, above bumper, at sill, above sill, at

beltline, etc.) or label adjustments (e.g., free space).

Free space value is defined as the distance between the baseline and the original body contour taken at the
individual C locations. This may include the following: bumper lead, bumper taper, side protrusion, side taper,

etc. Record the value for each C-measurement and maximum crush.
**Measure and document on the vehicle diagram the beginning or end of the direct damage width and field L

(c.g., side damage with respect to undamaged axle).

~***Measure and document on the vehicle diagram the location of the maximum crush.

Note: Use as many lines/columns as necessary to describe each damage profilc.

a-7
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U.S. DEPARTMENT OF TRANSPORTATION

FIGURE 7 ) NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION
~ P
NATIONAL ACCIDENT SAMPLING SYSTEM-CONTINUOUS SAMPLING SUBSYSTEM: VEHICLE 138 Chey.C age 3A
DAMAGE DESCRIPTION TYPE OF TRANSMISSION WHEEL STEER ANGLES
{For locked front wheels or displaced
Tire—Whesl Damage ————Manual X~ Automatic rear axles only)
a. Rotation physicall b. Tire deflated Poc CadsH o
rez;ztrlctedp yelealy Average Track: __ Gl =3 RFE_O |
RF__ RF_Z_ MaximumWidth: 75 .3 LFe_O Z°
LF__L LF__ 2 caAsH zo RR: —— °
RR__2 _ RR__Z_ GurbWeight: _____4i20. —— .
& LR_Z Overal 8ogth: 20 . LRe_T__° N7 et
(1) Yes, (2)No, (8) NA, (9) Unk. Within £ 5 degrees RFU QL:
/ ]"”_'—'—“’lﬁ GAL Peetesr: NG
v Poul » =\H3.2

==

Hax. CauvsgH < r4-

>

fx-.

1
-
1
le
>t

HSVYI-1S0d

*cvado rakvd ooy
O3nnug s¥0q 31 PIY @
POST-CRASH
[ 10826}

| ORIGINAL DIMENSIONS | _

;IA

{.5]
|*[ 207 g

cWPAVY STIVAL-IVMN 3¥ceqy e €)

r‘x

l<
I
ke

Note: Hoop Cemoue p PrRIOR
T iNspeeTiod

Note: Sketch new perimeter and cross hatch direct damage and single hatch induced damage on ali views. Annotate observations which
might be useful in reconstructing the accident (e.g., grass in tire bead, direction of striations, scuff on sidewall, etc.)

It pulling trailer sketch type of traller and damage received on reverse side.
Annotate any damage caused by extrication such as component removal by torching, prying or hydraulic shears.
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NOTE: Camera Information Shown on Table 9.

FIXED COLLISION BARRIER

CAMERA #8
CAMERA #10
BARRIER
REAL TIME CAMERA JAN
CAMERA #11
N
[—x N—r
,' ; CAMERA #6
CAMERA #1
1 | ! | . >
O o)
[N ~ @e_‘_ CAMERA #12} > I
CAMERA #2 PR Ty PIT CAMERA #5
Test VLhicIe_ %
CAMERA #3 6

BELT

CAMERA #{_.=é§::> A:f:—_CAMERA #9

AN M.__

BELT

¢ Monorail &
Tow Cable

CAMERA #7

€— Concrete Test Pad

Top View

*Stadia Pole 72" from Barrier Face

Figure 8  CAMERA POSITION FOR FRONTAL I

MPACTS
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Figure 10
PART 572 DUMMY IN-VEHICLE POSITION
Test No.__cnoio4 Vehicle 1983 Chevrolet Caprice Classic
SEAT TYPE: ADJUSTER TYPE: BUCKET SEAT BACK TYPE:
X___ Bench X _ Manual X Fixed
Bucket Power Adjustable Reclining
Split Bench
CRIVER QuUMMY MEASUREMENT
o190 ] LOCATION

- Head Target
- Knee Joint
- Approximate
1 'H' Point

t 0 - Si11 to

1 Reference

. Point

O XX

o | arr ;
Mo ‘
A= 2421in.__3 Degrees A= 24.6in. -2 Degrees
B = _21.5in._95 Degrees B = _22.5in. 96 Degrees
C=_7.5in.126 Degrees C=_7.5in.127 Degrees
D= 14 in, 0 =_14° in.
DUMMY 1D
T .
A = Left Door to Driver Centerline 44  in.
B = Left Door to Center Passenger Centerline - in.
C = Left Door to Right Passenger Centerline . 13.94n.
0 = Left Door to Right Door 57-71n.
E, F = Window Glass Height (Right and Left Must be Equal) IZ.74n,
4-12 7103-V-3




DRIVER PASSENGER

HH 14.7 15
HW 20.2 19.3
CD 21.0 21.2
CS 15.0 -
KDL 9.0 9
KDR 9.5 9
SA 21.0 22.0
TA 21.0 23.0
HH = Head to Windshield Header
HW = Head to Windshield
CD = Chest to Dash
CS = Chest to Steering Wheel
KD = Knee to Dash
SA = Seat Back Angle
TA = Torso Angle
HR = Head to Side Roof
HS = Head to Side Window
AD = Arm to Door
HD = Hip to Door

DRIVER PASSENGER
HR 6.5 6.3
HS 10.5 10.4
AD 5.5 6.6
HD 6.2 6.5

Figure 11 QCCUPANT CLEARANCE DIMENSIONS

7103-V-3
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Table 10
DUMMY INJURY CRITERIA VALUES
MAXIMUM ACCELERATION (“G*)
HEAD CHEST
X Y z R X Y Z | R
OUMMY (1) | _138 -113] 76 [193 | -36 | -18|-14 |41.7
DUMMY (2) -59 68 66 | 111 | -25 41 | -18 |47.1
oumMMY (3)
DUMMY (4)
MAXIMUM FORCE-FEMUR LOAD (L8S)
RIGHT FEMUR LEFT FEMUR
DUMMY (1) 650 675
pumMmMYy (2) 544 600
DUMMY (3}
DUMMY (4}
MAXIMUM FORCE-SEAT BELTS LOADS (LBS)
SHOULDER STRAP LAP STRAP LAP STRAP
UPPER BELT LOAD RIGHT BELT LOAD LEFT BELT LOAD
DumMMY (1) 1400 2130 1200
DUMMY (2} 2000 1750 2375
DUMMY (3)
DUMMY (4)
HEAD INJURY CRITERIA® SEvERY
AVE. ACC. (g)
HIC t; (SEC) t5 (SEC) ty TOty HEAD
DUMMY (1) 881.9 .07155 .1237% 49.1 1995.6
DUMMY (2) | 1083.6 .08347 .12780 56.9 1574.5
DUMMY (3)
DUMMY (4)
*DEFINED AS EXCEEDING 0.003 SEC.DURATION
**AS DEFINED IN FMVSS NO. 208
4-14 7i03-V—3



APPENDIX A
PHOTOGRAPHS
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POST-TEST TOP VIEW

FIGURE A-11
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APPENDIX B
VEHICLE AND DUMMY RESPONSE DATA
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TEST NO.

CDO104

1983 CHEVROLET CAPRICE CLASSIC

VEHICLE DATA

B-2

FILTER CHANNEL CLASS

60

7103-V-3



. J3ISITIIN ML .
Bag @52 'BBg 851 601 "Rg B 25~

Den]
d

Bg1

Add a2 22 TIHNHBHD

7103-V-3



) 2351771IM NI L >
gog (452 @ng a5l el "AG 9 pg- ¥
a1- "
_\}‘/

M 2

81

02

\ |

Az

N . Jamamaas

1 ap

(X)1% ¥ovd 1300y HdJW ALIZ03n 1 TIHHYHD

POT  =S3143S  £95 =HNY




.

[an)

U
(XX |

HES ACCEL. PACK #1(X)

INC

158

18a.

P

~
[

8.

CHAMHEL

a.

49

=D L) Dod = ™ 8
] .
1

B-S 7103-V-3



309,

184

208

2
2
2
<

ek 2

FaCk

RUN
RCLC

23

CHAHHEL

6.

ud
(3 ]

DD

[\

Ly LA

E

MILLI

Do

U

{

18@.

a8
TIME

a.

a.

106

B-6

-c0

-l188

7103-V-3



. J35IT71IM I
g 852 88g 851 ‘aat 85 @ @S-
er-
VF‘.....IIF @
i\\\l/
al
@z
\ -
g
R
o e ab
()24 dovd *1300v  HdW O ALTIOM3Nn % 13HHBHD
FOT  =S3I¥3& E98  =HNid

7103-V-3

B-7




JISITN JMIL . =
88z AsZ 8as 851 aal as 8 a5~ ®
ar- "

£]

al

@z

‘\\\ 533

.l.\.....\ll
oy
(X)z# dovd "1300v S3HIMI IHIWIIBIAEI0 ¢ TTIHHBHI

FQT  =531435 35 =HIY




JISITTIN INIL
86z 05z aoz st ceel  ag ‘0g-
a0~
23-
YAl c\;ﬁ/\ﬁkfﬂ az-
[ .
0z
E
, 801
S+ 3 (RIEH] A2Md 338 &2 13HHYHD
b0 =531435  £35 =i

7103-V-3

B-9




9

LN
Dk |

W]
[

By

J33 NI .
2 .mwmmgqaz,vw ‘B8 0S-
o o - - X .q u|
(X)s# Yovd -1300v  HdW ..._.._.wm.xwu: S T3IHHHHD

7103-V-3

B-10




. o EEIR BRI INIL
L151N B85¢e ‘8ag ‘851 ‘8at as ‘a ‘@8-
af-
@
a1
ac
/
/
/
r/.fiﬂl , .
/'I\ “
ab
(x)s# ¥ovd 1900V SIHINI INIWIIBILSIO = T3MHYHYD
PAT  =53I33S £95 =HN4d

7103-V-3

B-11



J3$1771M WIL . g
‘@0z @5z Céag o ecl aal "0g . 0g- g
aat- S
Fe ﬁ:ul
03-
rl‘lﬁﬁ!llh\ll\ll\ .\/<i!¢ M.o.

v
(x|
.}

=
w

(% %% 4094 09 BL  13HNBHY
PAT  =531¥3S  £95  =Hi4

o
3




J3SITTINH JHIL
"a5¢ ‘@gac ' "Bal A8 @S-
ad-
e — —
Y
gt
39
r |88
(X)¥# dovd 1300V HdM LL1307130 T3INHHEHD
S3IN3S £9S =Hn4d

7103-vV-3

B-13




00z 882 ‘aud @651 a8l BS A as-

935171 ML

7103-V-3

uy»/, at-

AN

B-14

al

0Ova dovd “1300v SIHINI INIWITENL=ZI0 & T3HHBHD
tar  =S53I1¥35 £95  =HiA

I—




. . 23SIT1IH 1L
gag 982 DAz 85T ‘ant 0% g ‘85—

>
(e |

33

991

U
3

CXOISH xuaw JAE Tz TIMHEHD
¢ =}

POT  =53I¥3F  £35

o

7103-V-3

B-15



23ISININ INIL
‘9L "BSZ AAZ "85t ‘a8l "85 a ‘@5~
Ql-
| = e )
TN
‘/l)
8t
32
AL
I N Bb
(X)s# Xovd *1apyy HdM CALTIDT3A € FIHHBHTG
: a1 =53I435 £35 =HNY

7103-V-3

B-16




. . 335171710 INIL
BEE 0% 'QBe g N5} "85 8 8-
o1-
8
81
Az
Be
- 4 _ b
(X)s# wovd 1300y S3HINT ) INFW3TTI4SI0  FT T3NNBHD
#@1  =531¥35 £35 =NNd |

7103-V-3

B-17




Q
@D
™
@
w
J
DR B |
o O 7
= —
(e -d
= |
= —
-t =
N =
s
(8] L >
w P
—
“ <>L
o~ .
el =
— =
[pg35 0] -
D3t
'y
& ]
= G .=
= - =
|9 4 W] [T}
[
<X - %
———— g
N e
™
o
i
I
X
(R
P
o o [aoe ) [ ] = [ ul.‘
fa] L0 DX ] Cd ] P
— ] ) -
|
B-18 7103-V-3



- - JHSITIM Wi
GuE  BST Rz @5 ‘@01 “ag ‘9 gg-
al-
i e e P a
\V
gl
Bz
B2
Haw A0S AT
xX)9 . \ bigit 5 W9 H.
# A0V A pAT  =S3183S  £95 =HA

7103-V-3

B-19



J3SITTIN JWIL
68z a5z ‘Jod RGT 8ot 85 @ as-
ar-
8
alt

Dox)
(g

(x)o# dovd “1apov SIHINI 1HIHIIYTLSTIA ST TIHHBHD
t81 =331435 236 =HiY

(&

7103-V-3

B-20




. 53517171 I
6aL 5e ‘Adac 851 ‘a1 ‘a5 8 as-
adl-
a8~
; g~
ll.)?ﬁV =~ >< - g
gt
5}
§.9 Cad# 43¥d 238 £ 13HMYHD
81 =S3I¥33 £38 =HN4

7103-V-3

B-21




s N N ) SN oy - @ A G B & GE B BN B T W &
’ t

3351 171N IHIL . a
68z 85T 90z @31 oAl a8 @ 8s- 2
~ Bl- "
S~
/
~\ N )
V

91 -

Az

| BE

Bp

Hdl ALIQ03N 21 TI3HMBRI

(X)Z# XOvd “13D0V PAT  =531¥3S ea5  =HIY




. J3SITNIN NI
(5%} @952 aag "@s1 ‘|at "as 8 QG-
al-
5
// o1
//.. \ ]
ge
g
%4
(X)z# dovd *1300v SIHINI INIWIIBTASIA 2T 1IHHYHID
P81  =S3143S £98  =HNY

7103-V-3

B-23



TEST NO. CD0104

LOAD CELL BARRIER DATA
FILTER CHANNEL CLASS

60

B-24

7103-V-3



K LBS.

Fu
CHAHNEL 24 BAFRR

-
e

(37 ]

49
34

1@

B-25

8

-18

300 .

o3

189 158.

98 .
TINE

~38.

7103-V-3




LES.

184

H
Ly
I

ol

HHHHEL

-,
o

39

[
Ve

19

B-26

&)

~10

289 .
SEC

MILLIS

 Ju] 158.

28
TINE

a.

7103-V-3



963

RUN

BARRIE

26

E_LBS.

LOAD

F

3

CHAHHEL

40
a
8

18

B-27

a

-18

380 .

(]
u
(V]
o0
Lo U W)
I
—
-4
-
—
=
[aox(]
[Tel]
-—
(s}
o)
-t
L
o
U —
-
o
'y
]
7103-V-3




S TN EE G G ar G Gk R &Gr G N G S D G e EE =
.

o
33$ 1IN INIL S
‘@0 85T Rz ‘951 ‘@al 'A% 8 98- S
ar-
. S a
o1 i
02
pE
By
397 FO 733 0507 4319498 48 13NHBHD

RO
FOT  =53I435 295 =HY




J3SITIN

!

ar-

¢

al

[}
™~

ab

7103-V-3

B-29

8871 A SH 1130 Q907 ¥3144993 82 13HADAD
POT  =E53I1¥35  £95 =HMY



9381 11IK NIL . . q
‘e8e 052 882 2s1 801 85 0 0%~ 4
a1- ~

. 2

o1

62

BE

—2 . ] 1_ ob

$97 N 30 1137 0907 3319459 62 13HIDNHY
Pl =331435 £35  =HiY

I—




| 23STTTIN ML
8Re 0532 8nz '8sT 201 88 B ‘@s-
at-
. 2
81
nz
Bg
. = . g
597 A 29 1137 G907 4319498 6F  13nHORD

POT  =53I43S £95 =Niy

7103-V-3

B-31



23517714 1L . =
QaE @S g2 "BST i) @S a ag- 5
Q- -

— )
91 N

8z

g

, 1 ot

R 8@ 113D 0907 4314993 1P 13HHYHD
+31 =53I435 £36§ =Nn4

N —




| - 33517IM IMIL
pEE 952 baz As1 aa 05 a as-
B1-
0
ol
o3
pE
: 1 oy
397 N 9 1137 0607 4319498 35 T3NNOAS
PRI =331833° £9% =N

7103-V-3

B-33



.
;

J3517IH 1L . g
‘p0f 053 Bz ‘851 801 "ag B BS- E
o1~
- (%
at 3
oL
op _
337 3 T3 1130 0907 3315498 £F  130HOHD
bl =531¥35  £96  =NNY




+al

7
5

<9 1133 ava
=53[1438 &3

=Ny

. BEEIRRIY NIL

g as2 8ez2 851 "gat @S B ‘@G~
ar-

— —e—— ;/// Q

a1

2}

_ 1 514

881 N 4313489 $b  TIHHYHID

7103-V-3

B-35




5351771H INIL 0
‘@0f  BGT ‘80z ‘851 ‘el "85 ‘@ ‘@g- g
a1-
2
//
N\
/\_\, A1 g
Bé
—/ Be
oe
ob

133 g0 d313488 5S¢ T13HHBHD

581 A £gd 1
P81  =531435%  £25 =HNY




JIASIITIN 1L
‘BBe ‘882 "88c "@8s1 aal /s ‘B s
a1~
ﬁllll]lllllll?\ly i — Q
/\) ¥ 81
V
5
ne
. . J _ . i . iop
S391 A 38 17132 QYo7 mmEaam 9 13HHYHI
tal S53133s £95  =HMH

7103-V-3

B-37



- t

=MNN4

=
33617710 WL | 5
@0z @52 002 051 gal "85 2 05~ =
e1-
- SR S \ Y g
\ _
o1 2
B2
3E
op
871 N S§ 1130 0007 4314458 Zb  T3NNOHD
pel  =53I¥35 £98




7103-V-3

B-39

JISITTIN JMIL
< aas € eal as 85~
ar-
— St é
By
ac
8z
ab
5497 N 28 11730 007 4314489 g+ 1IHHYHD
tol  =E3I435 £95 =HD4



. . 133171 Il . 3
peE 052 'BOZ ‘851 001 8% g as- g

o1- ~

a
N

ol

a2

i

ob

1330 Q907 3314453 e T3IHHEHI

R g .
P01 =S31435  £35  =Hnd




. JIASITIH Il
gaz ‘852 aae 8s1t s R "as | aS~-
er-
—e — a
] /]
Al
Qs
AL
: £ — oy
"S37 H 28 137 A0 ¥3144H3 B8S  JIHHUHD
£AT  =531435 .mww =H4

7103-V-3

B-41



t

JISITTIM IMIL =
'ggE " @5T @Rs @51 Bal 85 s ‘@5~ 0
ar- "
a1 N

02

9L

. o

837 N &3 1132 0

mu 4314483 15 T13IHHPHD

4
PAE =53I438 95 =My




JISITTIN

137 0907 4319499 26

(W]

8

al

=
Las )

7103-V-3

B-43



7103-V-3

Q33T TIH INIL
‘88t ‘B52 ‘Bae ‘a5l ‘a8l Qs @ a5~
ar-
~ Q
™\
o1 3
gz
9z
8

387 N =3 1937 0907 9313493 $€  13HH9AD
pa1  =S31¥35  £35  =HNY

I—




JIZITIN JHIL

882 @887 ‘aal 88 a "ag-
ar-
al
gz
ag
14

887 A L

| -
£J 1137 QY07 4314468 5 TIHNGHD
vol =53143%

£95  =HNy

7103-V-3

B-45



9381 TIM INIL | :
‘908 052 B8z st gar = ‘8 pg- 2
01-
L _— - 0
o1 o
i
oe
_ op
587 9 RAERND)

mumumqm €5 13NHBHD




’ .
@
D
# ™
Dy
un
{ «oJ
o O!_)
(ve} Ix VT
I ‘ £J U
Py
o o -d
= * —
- =
Lo
" u?
©Hus —
iy
—
Po |
L TT .
sl
.’__‘, .
=
(e Do
X v
LOCH
Ul
534
it Ly
ZZ - o=
o ¥ 058 Dov Y o
01 -
X
(Vs ]
w0
un
-
w
oy
X
[
=
e
D @D o facn ] Lo} o) 1
< [ <d hand hoad .
]
B-47 7103-V-3




- TE I G T O O G O A GE S G I T O e G Ea
‘ '
;

. A3ISITTIH JHIL
gL ‘B5e Aae ‘a5t ‘aatl 8s '8 ‘85~

81-

7103-V-3

*

at

B-48

92

oy

23 1130 QY071 4314383 L5 T1IHHBH!
vo~umuumummmmuz:m

L

687 A




K _LBS.

——

CHAHHEL

D Laou
™~ (A ]

44
16
8
~-18

B-49

300.

2350.

288 .

MILLISEC

108, 158.
TINE

8.

a.

7103-V-3



FUN
53 BARRIER LDAD CELL

_JI_

L

T

x

[
D x [ao] Dou) (2] o]
- | ] J -t ——

]
B-50

158,

58 .
TIHE

7103-V-3



at-

. . J351771N NI .
217} 882 ‘ggc 851 ‘Bat ‘8S ) ag-
e @
al
8¢
b
. ] e | 714

8371 o 62 1137 OBO7T 4314493 69  T3IHNHHI

tQT  =S3IJ38  £9S5 =HN4

7103-V-3

B-51



23517710 IUIL | 0
‘@BE  BST 803 BsT 901 "85 @ 85~ =

at-
a1 N
BT
BE
op

ECRE T 17130 4901 9313498 13 13HH9HD

PO =531435  £95 =HNY




JIASITNIN JWIL
‘90 "ese 88z 851 8ol ag @ @G-
at-
—— | E— . 8
\V el
at
8z
Qe
- o
581 A 1130 QY07 43143488 29 13HHBHD

d
31d3s  £95  =HN4

g
ka1l =S

7103-V-3

B-53




i

J
3351711IH JHIL S
@aL 952 BAz "BST @81 8% Q @S- ~
at-
o }
-~ i
a1 :
0T
B
1 N B 1 ar
837 £ 17130 0907 4314498 £9 13HNBHD
BT =S3I¥35  £39%  =NAY




JISITNIN JWIL

c 84 ‘A% 8 ‘98-
2

a1

8

Be

e et S | ab

J OH0T 4314483 9 13MHY

7103-V-3

B-55



2351771M WL . =
B9E @57 'BAZ @gl 981 "85 8 as- et
al- "
8
TV
at .
832
<J3
ob
ECRIE GO 1130 QY07 931¥34H3 53 13HNBHD
pAT  =531¥35 £95  =HNY




JISITIN JWIL

7103-V-3

‘80z 852 ‘Bue "BG1 88T 8s '8 ‘8§-
ar-
01 i
i
@z
. %12
S81 A 90 17130 d807 43144¥9 99 A3NHYHI

FAT  =53I¥35 £935 =HN4




ELIRRIE

.

at

QO
I~

A0 1137 Ov0T 4314463
P01 =5314

9

ay

7103-V-3

B-58



J3SIIN W1
‘aaz as1 ‘aart "as 9 TQ5-
ar-
N\
at
9e
8z
ot
Y 80 17130 0907 43134493 €9 3HHBHI
FAT  =531435 £35S =HNY

7103-V-3

B-59



A3SITTIH IWIL .
68L 868 oag 851 a8l a5 8 as-
ar-
o a
81
5 2
B
oy
S97 ¥ 6] 1133 gBOT 31483 69  TI3HNEHD

PB1  =C83I1435 £93G =HN3H

7103-V-3

B-60



. . 23SITTIM INIL
515 ass aQaz "881 88l "AS ‘| "8g-
s2-
lllﬂ!l.lll‘l.‘llllllllllll)lll|Ill1IﬂIrAIlllllIljnulﬂHﬂiﬂﬂﬂlJ!\\!ﬂ‘tiﬂ?hJi, - 8
83
a5
| 201

SET V MOY TVLOL &1 I3HNHED
81 =S531335 £E3GS =Ny

7103-V-3

B-61



=
| J3SITTIN 1 2
v ‘85¢ . ‘8ad a5t |ar 88 a8 ‘88—~ N

G-
n 63 <

A..\_ 8s

el

"SETIN 4 MOY TVLIOL 81  T13NNBPHI
PAT =83I43% E£3C =HN4




. A3SITIN JNIL
8ag "As2 8ad "@s1 “8at 8§ 8 Q8-
83~
e ——— T —~ 8
/\.\/_,
v
P
i} ] @el
"SATY D MOY TVLOL 61  13RHYHD
+#aT =S3133S 3§ =Ny

7103-V-3

B-63



. i

) . JISITTIN IHIL o
88t Aca RE 881 ‘aal ‘a5 4 as- M
o
8a- ~

%
3
et

SN

g

an]

“SETY d MO¥ TVLOL 8¢ 1ANNEYT

pAT  =531338 £35S =N




JISTTHN

aet 882 ‘aad

1|Ilﬁl|l¢)1ﬂl¢l)klﬂluJ\ll

5

ar

7103-V-3

B-65

i

"SETN Q+D+8+V MOY 'TVIOL £Z  TI3NNEHD

t@l =S3I¥35 €95 =NNH




HEAD ACCELERATIONS
CHEST ACCELERATIONS
FEMUR FORCES

BELT LOADS

TEST NO. (CDO104

DUMMY DATA

B-66

FILTER CHANNEL CLASS

1000
180
600

60

7103-V-3



97666 T=N30ON] ALI¥3IN3S
JISW @ enr =3WIL IN3NI
ST 6t =21 ORY T1 H3I3IML3F HOILYY3ITIIOY I99N3NY
SlEcl’ =21 0L GS51£8° =11 WOd4d £ 188 =3IH
INBLNS34 OY3H T#50d
235 =Hny
J313AHF 1737 OH07T 0L 48]

&30H1 ALlId3n3s QY3H
NOTJ3LTHI AdNTHI OY3H

7103-V-3

B-67




33SITTIM IHIL "
e8f  9Sz ‘BB ‘as1 ‘Bal "85 9 ‘as- 5
eaz- ~
831~
Q-
@t
8zl
502
] ¥ OU3H 18504 1 13nHOHD
POT  =531435  £95° =NN3




23SITIM INIL
&2 . .

‘988 "85z B acl -gal 8g @ ‘ag-
ar1-
281~
aa-
az-
8z

1 | I
39 L OU3N T#S04 & 13NNGHD

+BT  =83I43S £96 =NMY

7103-V-3

B-69



93SIT1IM INIL
‘898 @52 -8e "BSl "@a1 "85 g ‘Bg- 4
ee1- 2
pa-
pz-
e g
;r::lxxxalx;/(}gf
0z
@9
)
S.9 Z OY3H 1#50d £  T3INNUHI

bal =831d3S £95 =NMY



D
=
(3]
=
u?
(aY )
o
o3 [x¥ LAy
.-:3 =t
-+ -
~ —
- =
()
]
L) o EZ
) 2%
=t L
O b
)
L€ Pounn ) |
(A
.4"
1o -
0L
ur X
J
xI
- o
=22 22
- U~
[V
&
>d
~
iy oY
EHI
I
X
o
=
. . . . J m
[ ] Lace) D] 2] 1] !
(] Do) Ty] > s
oJ [4¥) v -

7103-V-3



—mmmmmmmm—mmm—mmmm-

I3S111IN IWIL . =
‘'@8E 053 902 @51 g0l "85 9 Bs- 2
001- "

@9-
f B3~ o
——— \./)\J B

8z

B39

Bal

5.4 X 1G3HD 18504 ¢ 13HNBHD
POT  =S31¥35  Z95  =HImA




| 238177IM IWIL

‘80L Bs2 ‘@8 "881 a4t "89S g ‘98-
aat-
89~
8-

]Iliﬂup\hl(t,l
5k
g9

. 1 0061
S.9 A LS3HD 1#50d § FIHHYHTD

tel =S531d38 £26 =HnY

71063-V-3

B-73




3381 T1IH NI | X
‘BBE 052 B8z gst ‘gol "ag 9 @c- 2
aeT- =

a9-

BZ-
- b

I}ll I\Illt( "
})\

B3

89

901

5.9 7 163H7 18504 & 13NNBAT

PBT  =53I435 E£9S  =HNfY




JISITNIH NIl
Q8L o “aag ‘Bs1 "oai a8 8 88~
— AT
/
v
N
af
83
@8
_ —e — 1 aat
S.32 INULINS3d 1S3HD 14504 11 I3NNUHD
FBT =531835 £95 =NNY

7103-V-3

B-75



JISINTIN 3HIL 0
‘@Az Ase ARz ‘a5t "R81 "ag 8 ‘8%~ >
aeat- <
rmedempndPugnrrte— 1

a0at

8082

BEBL

_ . B06s

897 W34 LHOIE 14504 11 T3HHHYHD

kBl =S3I435 £95 =NId




)

")

2351771M NIL
ARz 651 "par "Bg "9 B~

B3z
60S
| _ 852
581 3W33 13371 18509 21 13HN9HS
POT  =53I¥3S  £3T =NMY

7103-V-3

B-77



lllllllllllllllllll‘

7103-V-3

A3STITIW IHIL .
gag ‘Bse "HAZ ‘8951 ‘8al a5 a as-
aaar-
) 000! ;
gene
71212}
oot

837 1133 LHJIY 14S0d 12 T13HHBHI
P81 =531435 £95 =HN4d




23S TN L ,
'88E @5z 903 851 g1 “88 @ Bs-
oear-
T
- Alzl/
\/ 0eat
AROZ
SLLT
_ | | | 0aop
537 1133 1331 T8#50d 2z 130N9AD

T#!
A1 =S53I4¥35 £38 =NNY

7103-V-3

B-79




2351TTIN INIL |
‘@OL ST AR g7 081 08 g 0s-

7103-V-3

// Goal

B-80

602
HoBL
212120 4
581 1739 05904 T#50d &2 T13HHYHI
b8l =S53I435  £95 =Ny




JISITIH IHIL

‘Bag ‘882 @4z "BET ‘88l T8S 8 Q8-
858 -
}Lﬂllog.g
? \
ﬁ/\l))\:\/\l‘/)\
L 450
3l
351
! 1 862
JYINDTI 17139 gd £ T3IHHYHI

~ SIHONI ¢ ¥dA0 aminsvaw SIHINI N

01 T#5
kA1 =53I3435 E£35 =NNY

7103-V-3

B-81



=== smssssssesmo----

| ] 2331711IM INIL 0
BoE  @s2 Bas ‘851 ‘gal "85 a ‘as- 2
Ml

-— @

! %
/
- /ban,jr >f\ﬂ\v¢\ T
4

~

)

S3IHINI o 100d4s 1133 14S0d T3IHHYHID

1
r@l  =53I435 ESG =Ny

I—




S FIST=X30HI ALI¥3N3S
JI5H 67 08E =3WIL IN3IN3
96 =21 ONY T1 H33M133 HOILIWE3T322Y 398¥3InY
H8LST =21 0L  ZbEE8° =11 HOdd 9 £8871=)IH
IMBLIE34 QY3 28504
£35 =Ny
4314388 7733 a0 0L gud

S30HT ALT¥3N3S OY3H
NOTA3LINI AdNFNI QU3H

|

7103-V-3

B-83



.
A3SITM il . m
1oy ‘852 "8ag "agt ‘@Al 0§ A 8S- =
aati-
89~
az- 2
%1(11 o
I\‘{J\T\J{\
8e
B9
8a1
SO w OH3IH 2#S0d £T  T13HNUHID

FBT  =S531435 &35 =HN4

—




J3ISITNIN IHIL
Q6L 882 "Ba2 "ast ‘801 ‘88 @ 85—
001~
09-
nz-
——— 4 r
_,)..\3./

Ac
g9

1 215 R

S 9 L QU3H c#S0d  #T T13NNYHD

tal  =S3I435 £95 =HnNY

7103-V-3

B-85




SERIES

563

PUN

(o)
9
™~
[u~]
ud
oy
<‘ S0
DoCI TS |
o 400
- -
L P
-
Yt
Z=
[acn
um
-—
=
rJ o)
—
o
s
d
x \
€3 , %
T2 s
ri',s U b
| V]
a.
u
oot
| =
w
=
I
x
o
=
[ (e D (i ] Prov] P U")
x O (85} 4 LYY v
-t 1 ] >t
}
B-86 7103-V-3




. EYRRI INIL
aas &2 “8ag a8t “aat "as ‘a "86-
v
1 1
§.9 INBLTINS3N OU3H Z#S0d 21 13NNGHD
FBT =S3I43S £95 =NHNA

8

8%

aal

ud

B
)

7103-V-3

B-87



2351 1IM I L ?

@ans 057 0pz o ncl eal R @ a8~ g
ao1- =
0a-

=
L

Ba1

S.2 n 1S3HD 24504 31 T13HHBH
te1  =531435  £95 =Ny

O




e ]
D
™
D
n
AV ]
20
[ax(]
‘:fj CJ
'3 :
<3 -t
> ot
- =
H g
[9X] v-o
157
—
e
[EY]
[Fx]
- =
) - :
s
(T V1)
-~
[
H
=g =
D4 ) =
Cro 07
piy U~
a
[
——y
i
T
I
o
=
Y w (80 ~J L)
-—t [ ] >t
1
B-89 7103-vV-3



33S171IH ML >
‘988 052 BBz ‘@51 ‘aal "5 8 95— 2
aal-
pa-
0z- -
1
N
53
o . 1. 861
3.9 7 153H0 2BS0d 81 T3NNeAD
$OT  =53I1¥3%  EA%  =HNY




JISITIN INIL
88e ast ‘aal ‘as a

7103-V-3

|
|

B-91

Dot

ns S04 £T  3HNBHD
6T =53I43S



.........l........................lllll..;

| 3351 711H I 2
068 052 B8z Bal ‘801 8% g ag- g

avg- ~

M pse-
\

0

052

BDs

A5

83t dNK3d LHOI4 c#s50d 61 TI3HHBHI
t@l =53I435 E£3C =Hnd




333177IM W] L |
‘6ee ‘ez @Az Bsl ‘9o 83 ag-
0ag-
age-
E
952
305
| 1)
EER W3 13371 28504 62 T3NNBAD
POT  =331835 €3 =NN4

7103-V-3

B-93



. JISTTIN L >
(]2} "as5e ‘@ac ‘as] ‘aal ‘88 g "as- Py
aaar- "
P — o ———— ¥\\ g
Bgaal -
/\‘

3gad

Hang

= _ L 1 vood

"S37 1138 LHOIY Z850d $2  T3HHYHID
AT =S3I43S £95  =HNY




. J3SITIN Il
11 ase gac 851 ‘eal @S B8 a5~
et~
- == a
N
feat
/IQL\ aeez
a60L
: - 600
<31 17133 1437 24504 G2 T3IHHYHI
t@1  =531438 £35 =HNY

7103-V-3

B-95




. . 3331771M IMIL ,

988 052 902 BG1 ‘ag1 "65 g ag-
0001 -

—— 5]
\ / oAl

Y
3002
8092
| | OGP
R 1733 05301 28504 G2 13nnvRD

tal  =531435 35 =HNY

7103-v-3

B-96



JISITIIN JHIL
‘aug "A5¢ ‘8ag "AgT ‘aal "@as 8 as-
888’
888
as8’
e ‘/\jf \’ 2
\.\\ Qat’
851’
i B 3z
SIHINI NOILIHAONQI3 11139 S#50d 6 TINHEHD
$OT =83133S £35S =Ny

8

7103-V-3

B-97



GED N I -GN N oGP 0 En S Oh EE N SN S By aE o e -PWJJM

JISITTIM WL
852 ‘|z 851 ‘aal a5 a 85~

Do
©
™~

7103-V-3

L4 )

™

S3IHINI 39 2#50d @l 13HHBHI

3
ra1  =c3




APPENDIX C
DUMMY CERTIFICATION TESTS
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Appendix C contains the results from certification tests performed
on the 50th percentile male anthropometric test devices utilized for this
crash test. The results indicate that the dummies meet all of the performance
requirements of the six standard tests as specified in 49 CFR Part 572, Federal
Register, Volume 42, No. 25, dated February 7, 1977.

The tests were conducted at the Dummy Certification Test Facility of
Calspan Corporation, Advanced Technology Center. A summary of the test results,
Part 572 specifications and instrument calibration information is included in

this Appendix.

Dummy serial numbers and certification dates are:

Serial No. Completion Date
1019 12/23/82
1020 12/23/82

Electronic Test Equipment

The complement of signal conditioning recording and display
equipment in conjunction with dummy certification testing can be found in New

Car Assessment and Standards Indicant Testing Final Report, Report No. 6525-V-1,

C-2 7103-V-3



NHTSA DUMMY ID NO.

LABORATORY TECHNICIAN:

P.572 DUMMY CALIBRATION TEST DATA

1020

APPROVED BY:

Gary Gestwick

YA

Pre-Test
Calibration

Post-Test
Calibration

Date of Dummy Qalibration
Calibration Sequential Number for Dummy - - - -

Temperature in Lab. = 66 to 78°F)- - - -

(Spec.

|12/14/82-12/23A

1
68° to 70°

82

C-3

Relative Humidity in Lab. (Spec. = 10 to 70%) - 22% to 32%
TEST PARAMETER SPECIFICATION
1. HEAD DROP TEST: '
a. Peak Resultant Accel. - 210 to 2606 215 g
b. Peak Lateral Accel. - - <106 4 g
c. Time above 100G - - - - 0.9 to 1.5 ms 1.1 ms
2. NECK BENDING TEST:
a. Pendulum Speed - - - - 21.5 to 25.5 fps 22.7 fps
b. Pendulum Avg. Decel.
(over t3 - t3) - - - - 20 to 24G 23 8
c. Peak Resultant Head
Acceleration - -~ - 26G maximum 24.5 g
d. Pendulum Decel. (tz-t ) <3 ms 2.8 ms
e. Pendulum Decel. (t;-t,) 25 to 30 ms 26.5 ms
f. Pendulum Decel. (ty-t3) <10 ms 5 ms
g. Pendulum Direction
Reversal Time - - - - 111 ms
h. Max. Head Rotation - - 63 to 73° 70°
i. Chordal Displacement:
Head Rotation Angle - -
0° Time -2 to 2 ms 0 ms
Displ. -.5 to .5 in 0.0 in
30° Time 25.6 to 34.4 ms 29 ms
Displ. 2.1 to 3.1 in. 2.8 in
60° Time 40.3 to 51.7 ms 43.5 ms
Displ. 4.3 to 5.3 in. |  4-.81n _
Maximum Time 53.2 to 66.8 ms 59.5 ms
( °) Displ. 5.0 to 6.0 in. 5.5 in
Continued

7103-V-3




. Continued:

P, 572 DUMMY CALIBRATION TEST DATA ...
NHTSA DUMMY ID NO. 1020
: Pre-1est Post-iest
TEST PARAMETER SPECIFICATION Calibration Calibration
2. NECK BENDING TEST ....
Continued
i. Chordal Displacement:
Head Rotation Angle --
60° Time | 67.0 to 83.0 ms /5.5 ms
Displ. 4,3 to 5.3 in. 4.7 in
30° Time 85.4 to 104.6 ms 94 ms
Displ. 2.1 to 3.1 in. 2.4 in
0° T Time  101.0 to 123.0 ms 109 ms
Displ. -,5 to 0.5 in. 0.0 in
3. ABDOMINAL COMPRESSION
TEST:
(Preload = 10 pounds)
a. Force @ 1" - - - - - 50 to 63 1bs 57 1bs
b. Force @ 1.3" -~ - - - 73 to 88 1bs 88 1bs
4. LUMBAR FLEXION TEST:
a. Force @ 20° =~ - - - 22 to 34 1bs. 30.5 1bs
b. Force @ 30° - - - - 34 to 46 1bs. 42.5 1bs
c. Force @ 40° - - - - 46 to 58 1bs. 56 lbs
d. Return Angle - - - 12° maximum 9°
5. CHEST IMPACT TESTS:
a. High Speed
(1) Probe Speed - - 21.78-22.22 fps 22.20 fps
(2) Peak Delfection - 1.7" maximum 1.68 in
(3) Peak Resistive
Force - - - - - - 2250 1bs. maximum 2000 1bs
(4) Internal =~ - - -
Hysteresis 50 to 70% 61.6%
b. Low Speed -
(1) Probe Speed - - -| 13.86-14.14 fps 14.01 fps
(2) Peak Deflection - 1.1" maximum 0.9 in
(3) Peak Resistive
Force - - - - - -| 1450 1bs. maximum 1300 1bs
(4) Internal
Hysteresis- - - -| 50 to 70% 60.6%
C-4 7103-V-3




P.572 DUMMY CALIBRATION TEST DATA ...... Continued:
NHTSA DUMMY ID NO. _ 1020

Pre-Test | . Pést-TEEf
TEST PARAMETER SPECIFICATION Calibration Calibration
6. KNEE IMPACT TESTS:
a. Right Side --
(1) Probe Speed - - - 6.76 to 7.04 fps 6.99 fps
(2) Maximum Force - - 1850 to 2500 1bs 2150 1bs
(3) Time Above 1000# _1.7 ms minimum 1.77 ms
b. Left Side --
(1) Probe Speed - - - 6.76 to 7.04 fps 7.03 fps
(2) Maximum Force - - 1850 to 2500 1bs. 1900 1bs
(3) Time Above 1000# 1.7 ms minimum 2.02 ms

C-5 7103-V-3



NHTSA DUMMY ID NO.

INSTRUMENT CALIBRATION INFORMATION

1020

A. DUMMY INSTRUMENTS:

1.

Head Accelerometers--

a. Triaxial unit
b.

Uniaxial units

(1) Longitudinal (Ax) -
(2) Lateral (Ay) ---
(3) Vertical (Az) - - -

Chest Accelerometers--
(Vehicle Crash Test Usage)

a.
b.

Chest Potentiometer - -

Triaxial unit
Uniaxjal units
(1) Longitudinal (Ax) -
(2) Lateral (Ay) - - -
(3) Vertical (AZ) - - -

Femur LoédLCells--

a.

b.

Right Side
Left Side

CALIB. LAB. INSTRUMENTS:

1.
2.
3.

Pendulum Accelerometer - -
Test Probe Accelerometer -

Lumbar Flexion Test Push
Force Gauge

. Abdominal Compression Test

Force Gauge

. Abdominal Compression Test

Displacement Gauge - - - -

CALIB. SEQ. NOS. FOR DUMMY:

1

) oatE oF |
SERIAL  JDATE LAST NEXT

manurAcTuRgr | numger__ lcairseatep JoaLisRation

l |
ENDEVCO DB47 6/82, 1/83
ENDEVCO CX05 6/82 1/83
ENDEVCO €Js4 6/82 1/83
GSE 312 6/82 1/83
GSE 311 6/82 1/83
CEC 22707 6/82 1/83
CEC 22958 6/82 1/83

TRANSDUCER
INC. 20051 6/82 1/83
BLH 72952 6/82 1/83
CIC 567-11 6/82 1/83
C-6 7103-V-3
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P.572 DUMMY CALIBRATION TEST DATA

NHTSA DUMMY ID NO. 1019

LABORATORY TECHNIC Gary Gestwick
APPROVED BY: ﬁ oo Ll

0 Pre-Test Post-Test
Calibration Calibration
ate of Dummy Calibration - - = - - = = - - - - 12/14/82-12/23/B2
“lCalibration Sequential Number for Durmy - - - - 1
Temperature in Lab. (Spec. = 66 to 78°F)- - - - 68° to 70°

Relative Humidity in Lab. (Spec. = 10 to 70%) - 22% to 32%
TEST PARAMETER SPECIFICATION
1. HEAD DROP TEST:
a. Peak Resultant Accel. - 210 to 260G 215 g
b. Peak Lateral Accel. - - <10G 4 g
¢. Time above 100G - - - - 0.9 to 1.5 ms 1.2 ms
2. NECK BENDING TEST: .
| a. Pendulum Speed - - - - 21.5 to 25.5 fps 23.2 fps
b. Pendulum Avg. Decel.
(over t3 - t3) - - - - 20 to 246G 23.5 g
c. Peak Resultant Head
Acceleration -~ - - 26G maximum 25.5 g
d. Pendulum Decel. (tz-t]) <3 ms 2 9 ms
e. Pendulum Decel. (t3-t2) 25 to 30 ms 26.5 ms
f. Pendulum Decel. (t,-t,) <10 ms 6.2 ms
g. Pendulum Direction
Reversal Time - - - - 114 ms
h. Max. Head Rotation - - 63 to 73° 73°
i. Chordal Displacement:
Head Rotation Angle - -
0° Time -2 to 2 ms 0 ms
Displ. -.5 to .5 in 0.0 in
30° Time 25.6 to 34.4 ms 29.5 ms
Displ. 2.1 to 3.1 in. 2.9 in
60° Time 40.3 to 51.7 ms 44 ms
Displ. 4.3 to 5.3 in. 4.9 in _
Maximum Time 53.2 to 66.8 ms 62 ms
( °) Displ. 5.0 to 6.0 in. 5.7 in
Continued
C-7 7103-V-3
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P, 572 DUMMY CALIBRATION TEST DATA .... Continued:

NHTSA DUMMY ID NO. 1019
— Pre-Test Post-Test
TEST PARAMETER SPECIFICATION Calibration Calibration
2. NECK BENDING TEST ....
Continued
i. Chordal Displacement:
Head Rotation Angle --
60° Time 67.0 to 83.0 ms 78.5 ms
Displ. 4.3 to 5.3 in 4.8 in
30° Time 85.4 to 104.6 ms 96 ms
Displ. 2.1 to 3.1 in. 2.4 in
° T ] Time 701.0 to 123.0 ms 110.5 ms
Displ -.5 to 0.5 in 0.1 in 43
3 ABDOMINAL COMPRESSION '
TEST:
(Preload = 10 pounds)
a. Force @ 1" - = = - - 50 to 63 1bs. 60 1bs
b. Force @ 1.3" - - - - | 73 to 88 lbs. 81 1bs
4, LUMBAR FLEXION TEST:
a. Force @ 20° - - - - 22 to 34 1bs. 32 1bs
b. Force @ 30° - - - - 34 to 46 l1bs. 39.5 1bs
c. Force @ 40° - - - - 46 to 58 1bs. 49.5 1bs
d. Return Angle - - - 12° maximum 6°
5. CHEST IMPACT TESTS:
a. High Speed
(1) Probe Speed - - 21.78-22.22 fps 22.11 fps
(2) Peak Delfection - 1.7" maximum 1.52 in
(3) Peak Resistive
Force = = = = = = 2250 1bs. maximum 1920 1bs
(4) Internal - - - -
Hysteresis 50 to 70% 56.4%
b. Low Speed
(1) Probe Speed - - -| 13-86-14.14 fps 14.08 fps
(2) Peak Deflection - 1.1" maximum 0.96 in
(3) Peak Resistive
Force - - - = - - 1450 1bs. maximum | 1220 1bs
(4) Internal .
Hysteresis- - - -| 50 to 70% 62.2%
Cc-8 7103-V-3 .
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P.572 DUMMY CALIBRATION TEST DATA ...... Continued:

NHTSA DUMMY ID NO. 1019

Pre-Test Post-Test
TEST PARAMETER SPECIFICATION Calibration Calibration
6. KNEE IMPACT TESTS:
a. Right Side --
(1) Probe Speed - - - 6.76 to 7.04 fps 6.99 fps
(2) Maximum Force - - 1850 to 2500 1bs 2050 1bs
(3) Time Above 1000# 1.7 ms minimum ___ | Ai;fs ms
b. Left Side --
(1) Probe Speed - - - 6.76 to 7.04 fps 6.99 fps
(2) Maximum Force - - 1850 to 2500 1bs. 2025 1bs
(3) Time Above 1000# 1.7 ms minimum 1.79 ms

Cc-9 7103-V-3



INSTRUMENT CALIBRATION INFORMATION

NHTSA DUMMY ID NO. 1019 CALIB. SEQ. NOS. FOR DUMMY: 1 &
) DATE oF
A. DUMMY INSTRUMENTS: MANUFACT SERIAL DATE LAST NEXT
1. Head Accelerometers-- URER NUMBER CALIBRATED CALIBRAFlQﬁ
i
a. Triaxial unit - = - - -
b. Uniaxial units . :
(1) Longitudinal (A ) - ENDEVCO DB47 6/82. 1/83 |
X
(2) Lateral (Ay) - - - ENDEVCO CX05 6/82 1/83
(3) Vertical (AZ) - - -
ENDEVCO CJ54 6/82 1/83
2. Chest Accelerometers-- e
(Vehicle Crash Test Usage)
a. Triaxial unit - - - - -
b. Uniaxial units
(1) Longitudinal (Ax) -
(2) Lateral (Ay) - - -
(3) Vertical (Az) - - - ;
3. Chest Potentiometer - - -
4, Femur Loédmée1ls--
a. Right Side -.- - - - - GSE 312 6/82 1/83
b. Left Side '
GSE 311 6/82 1/83
B. CALIB. LAB. INSTRUMENTS:
1. Pendulum Accelerometer - - CEC 22707 6/82 1/83
2. Test Probe Accelerometer - -
3. Lumbar Flexion Test Push ¢ 22958 6/82 1/83
Force Gauge - - - - - - - TRANSDUCER
. INC. 20051 6/82 1/83
4, Abdominal Compression Test
Force Gauge =« -« = = - - =
BLH 72952 6/82 1/83
5. Abdominal Compression Test
Displacement Gauge - - - - cIc c67-11 6/82 183
C-10 7103-V-1




